The critical role of intracellular calcium in the mechanisms of plasticity of common snail defensive behavior command neurons LPl1 and RPl1 in nociceptive sensitization.
Studies on semi-intact common snail preparations addressed the involvement of intracellular calcium in changes in the excitability and responses to sensory stimuli of defensive behavior command neurons LPl1 and RPl1 during the acquisition of nociceptive sensitization. Application of sensitizing stimuli to the heads of control snails led to depolarization of neuron membranes, increases in neuron excitability, and depression of the responses of neurons to sensory stimuli during the short-term stage, and marked facilitation of responses in the long-term stage of sensitization. Acquisition of sensitization during profound hyperpolarization of neurons led to suppression of the increase in excitability, along with depression of responses to chemical stimulation of the head in the short- and long-term stages of sensitization. Neuron responses to tactile stimulation of the head and foot showed synaptic facilitation, similar to that seen in neurons of control animals. Acquisition of sensitization during intracellular injection of the calcium chelators EGTA and BAPTA led to suppression of synaptic facilitation in the responses of neurons to both chemical and tactile stimulation. In these conditions, membrane excitability increased to a greater extent than in neurons of control animals. The results of these experiments suggest that changes in responses to sensory stimulation in sensitized snails are associated with postsynaptic calcium-dependent mechanisms of plasticity in neurons LPl1 and RPl1.